Purpose: In Korea, the prevalence of dementia patients has increased, which makes the care burden of nurses important. The purpose of this study is to identify factors affecting the care burden of nurses caring elderly patients with dementia. Methods: A cross-sectional design was conducted using a convenience sample of 127 nurses from two hospitals and a nursing home in Korea. Participants completed questionnaires on knowledge of and attitudes toward dementia, social support, self-esteem, dementia problematic behavior (DPB), and professional caregiver burden index. The data were analyzed by using the t-test, ANOVA, Pearson correlation, and multiple regression with the SPSS/windows version 21.0 program. Results: The influencing factors for nurse burden include day shift, DPB, self-esteem, social support, which explain 28.0% of care burden of nurses. Conclusion: To reduce the burden of the nurses, there needs to be an administrative system that focuses on enhancing their self-esteem and social support. Active institutional support may be necessary for the nurses taking care of elderly patients with dementia.
INTRODUCTION

Background
Dementia is a disease defined by memory impairment and cognitive disorder. It is commonly accompanied by at least two of the following symptoms: aphasia, apraxia, agnosia, and performance dysfunction [1] . In Korea, the number of patients with dementia exceeds 500,000. This number is expected to double every 20 years, reaching 1.14 million patients by 2030 and 2.13 million by 2050. Moreover, due to a rapidly aging population, dementia has emerged as a major health problem in Korea [2] .
The causes of dementia can largely be attributed to any of the following diseases: degenerative disease, vascular dementia, metabolic disease, infectious disease, addictive disease, and deficiency disease [3] . Dementia is associated with impairment of memory, orientation, language, calculation, and judgment, as well as changes in mood, emotional control, or behavior and challenges in performing activities of daily living. It is accompanied by various behavioral symptoms with negative impacts on daily functions [4] . These behavioral symptoms may induce extreme stress in family members and increase the burden of caregivers, which may be the most important reason for the admittance of these patients into nursing homes [5] .
Korea introduced the National Responsibility Policy for Dementia Care in 2017, mandating the placement of 1 nurse for every 25 patients in elderly care facilities, and Dementia Safe Centers are required to have at least 1 nurse with more than five years of experience [6] . Thus, the role of nurses in the care of dementia patients has increased. However, despite the need to secure nursing personnel for dementia patients, nurses face a great burden in caring for them, making it difficult to secure the necessary nursing capacity. This burden faced by nurses negatively affects care for dementia patients and leads to a negative cycle of lower quality care provided for dementia patients.
Recent studies of the burden of caring for dementia patients suggest that variables related to dementia patients Figure1. Conceptual framework of this study.
themselves include behavioral and psychological symptoms of dementia [5] , severity of cognitive decline, and a decline in the level of abilities to perform the activities of daily living [7] . Factors related to the personal characteristics of the caregivers include sociodemographic characteristics such as age, gender, and relationship with dementia patients, and perceived health, knowledge of dementia, and attitude toward dementia patients [8, 9] . Selfesteem, which can influence the care burden, is a positive self-perception; it has been confirmed that the self-esteem of nurses who care for dementia patients at a hospital is related to the quality of care provided to the patients [10] . On the other hand, social support, as a psychosocial factor, is related to care burden [11] . Social support refers to the emotional, informational, and material support received by the target from the social network, and has been identified as a factor that has a positive influence on the caregivers who experience the burden of caring for dementia patients [12] .
However, research to date on the burden of care associated with dementia patients has largely focused on the families [9] , caregivers [5] , and care assistants [13] caring for the dementia patients, while little research has investigated the burden of care experienced by the nurses at the center of care for dementia patients.
According to the theory of stress, appraisal, and coping of Lazarus and Folkman, the stress experience is a result of the interaction between humans and the environment, and this theory emphasizes coping and supportive resources as crucial elements of adaptation in stressful situations [14] . In one study of the burden of caregivers for the elderly with dementia that applied the stress, appraisal, and coping theory, it was found that the coping and support of the caregivers are important factors explaining their stress [13] .
Therefore, in this study, the stress, appraisal, and cop-ing theory of Lazarus and Folkman [14] was selected as the theoretical foundation to confirm the factors influencing the burden of care for nurses caring for dementia patients. This can help secure nursing resources for the care of dementia patients in the future, and may also contribute to increasing the quality of care for dementia patients.
Purpose
The purpose of this study was to identify factors affecting the knowledge of dementia, attitude toward dementia, self-esteem, dementia problematic behaviors, social support, and care burden of nurses caring for elderly patients with dementia.
Conceptual Framework
In this study, the stress, appraisal, and coping theory of Lazarus and Folkman [14] was selected as the conceptual framework to confirm the factors influencing the care burden of nurses caring for elderly patients with dementia.
The key concepts of this theory are stress, coping, and adaptation; the stress-appraisal coping theory explains the process of adapting to environmental stimuli or difficulties as a result of the interaction between humans and the environment. Therefore, in this study, the causal and independent variables of stress faced by nurses caring for dementia patients have been divided into the nurses' personal factors and dementia patients' factors. Personal factors include the knowledge, attitude, and self-esteem of nurses, and the patient factors include problematic behaviors associated with dementia. Appraisal factors include social support, and a long-term coping process, which is a negative and not a positive construct, was set for the burden of care through a final assessment ( Figure 1 ).
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METHODS
Study Design
This study was a descriptive correlation investigative study that aimed to discover whether the knowledge of dementia, attitude toward dementia, self-esteem, dementia problematic behaviors, and social support impact the care burden of nurses caring for patients with dementia. This study was conducted using convenience sampling.
Participants and Procedures
This study included experienced nurses who provide care to elderly patients with dementia in a geriatric hospital, a dementia ward in a mental hospital, and a nursing home. The duration of this study was from October 1st, 2013, to January 30th, 2014. The number of subjects was calculated for a significance level of .05 and medium effect size of .15 to secure 80% statistical power for multiple regression analysis using the G*power 3.1.2 program. This study of effect size was based on the medium effect size found in a previous study of the care burden of patients with dementia [15] .
The adequate sample size was determined to be 118 persons. Survey questionnaires were administered to 154 participants to allow for a typical dropout rate. The number of samples in this study was 150 persons; after excluding 23 subjects who did not complete the questionnaire or had missing data, the final total number of subjects for analysis was 127. The purpose of the study was explained to the head of each facility, and the subjects' consent was obtained before data collection was conducted.
Measurements
1) Knowledge of Dementia Scale
The Knowledge of Dementia Scale was developed by Jung [16] . This tool comprises 10 questions about knowledge of dementia, 3 about knowledge treatments, and 7 about knowledge of nursing dementia, for a total of 20 questions. All responses were yes or no, and correct answers were scored 1 point for a maximum possible score of 20 points. Higher scores indicated greater knowledge of dementia. Cronbach's ⍺ was .64 in Jung's [16] study and .68 in the current study.
2) Dementia Attitudes Scale
This tool was developed to measure attitudes toward dementia by Norbergh et al. [17] and translated into Ko-rean by Park [8] . This tool comprises 24 ethical-aesthetic questions, 6 questions on ability to experience, 4 questions on ability of social interactions, and 4 questions on the ability to understand, for a total of 38 questions. Responses are scored on a 7-point scale, with scores ranging from a minimum of 38 points to a maximum of 266 points; higher scores indicate greater negative attitudes. Cronbach's ⍺ was .87 in Park's [8] study and .96 in the current study.
3) Self-Esteem Scale
This instrument to measure self-esteem was developed by Rosenberg [18] and translated into Korean by Jon [19] . This tool includes 5 questions on positive self-esteem and 5 questions on negative self-esteem, for a total of 10 questions. Measurements are made on a 4-point scale; negative questions are inversely scored and converted, and the scores range from a minimum of 10 points to a maximum of 40 points. Higher scores mean higher self-esteem. Cronbach's ⍺ was .93 in Jon [19] and .74 in the current study.
4) Dementia Problematic Behaviors (DPB) Scale
This instrument developed by Kim [20] was used to measure inappropriate behaviors of dementia that result in negative consequences for the caregiver. The DPB Scale comprises 25 items rated on a 3-point Likert scale: 6 items of aggressive behavior, 6 items of agitation behavior, 5 items of nursing resistance, 3 items of physical symptoms, 3 items of neurological symptoms, and 2 items of psychotic symptoms. The total score ranges from 0 to 75, with higher scores indicating higher levels of dementia problematic behaviors. Cronbach's ⍺ was .91 in Kim [20] and .96 in the current study.
5) Social Support Scale
The Social Support Scale was developed by House and Wells [21] to quantify social support, and was translated into Korean by Jung [22] . This tool measures the extent of perceived support from superiors, coworkers, family members, and friends, and comprises 24 items scored on a 5-point Likert scale; the scores range from a minimum of 24 points to a maximum of 120 points, where higher scores indicate that nurses receive more support. Cronbach's ⍺ was .93 in Jung [22] and .95 in the current study
6) Professional Caregiver Burden Index (PCBI)
The Professional Caregiver Burden Index (PCBI) was developed by McCarty and Drebing [23] and translated into Korean by Song et al. [5] . The K-PCBI includes 4 questions on physical burden, 4 questions on emotional burden, 4 questions on lack of empathy/indifference, and 4 ques-tions on negative working attitude/ability, for a total of 16 questions scored on a 4-point scale; the scores range from a minimum of 16 points to a maximum of 64 points. Higher scores signify greater caregiver burden. Cronbach's ⍺ was .92 in Song et al. [5] and .88 in the current study.
Statistical Analysis
The data collected in this study were analyzed using the SPSS Statistics 21.0 program. The general characteristics of the subjects and the burden of nursing care were analyzed using descriptive statistics. Furthermore, the correlation between variables was analyzed with Pearson's correlation coefficients. Differences in nurses' burden of care by general characteristics of the subjects were analyzed by independent t-tests and one-way ANOVA. Hierarchical regression analysis was then conducted to examine the influence of the variables presented in the conceptual framework of the nurses' burden of care in relation to the subjects.
Ethical Considerations
This study was approved by the appropriate ethics committee prior to data collection (Registration #2013-0037-1). The objectives of this study, as well as the risks and benefits of participation and the contact number of the researcher, were disclosed. Moreover, the participants were informed of the possibility of withdrawal. They were assured that data collection was solely for research purposes and that their anonymity would be honored. The completed surveys were placed in separately sealed envelopes, which were then collected in larger envelopes prepared beforehand for each institution. Upon completion of data collection, the larger envelopes were also sealed, and the researcher visited each institution personally to collect them.
RESULTS
General Characteristics of Study Participants
The participants' characteristics are shown in Table 1 . The mean age of the participants was 40.79 years, and 82 (64.6%) were married. Among them, 54.3% were college graduates and 66.9% were religious. The mean clinical career was 12.01 years, and 82 (64.6%) were working in geriatric hospitals. The results of the analysis of the difference of care burden by the general characteristics of the study subjects indicated statistically significant differences in the care burden according to the type of work (F=4.21, p = .017). According to the Scheffé test, the care burden of nurses was higher in those with day shifts than in those with rotating and night shifts ( Table 1 ).
2. The Level of Knowledge, Attitude, Self-Esteem, DPB, Social Support, and Care Burden of the Study Participants
The mean knowledge score in the participants was 16.80 (with a range of 0~20), and the rate of correct answers was 84.3%. The mean attitude score of subjects in this study was 169.08 (with a range of 38~266), and the average item score was 4.42 out of 7 points. The score for self-esteem was 32.27 points and the score for dementia problematic behaviors was 36.58 points. The mean social support score of subjects in this study was 91.80 and the average item score was 3.84 out of 5 points, and the subjects' care burden had a mean of 31.08 points out of 64 (Table 2 ).
Correlations between Care Burden and the Main Variables
The knowledge of dementia (r=-.13, p=.148), attitude towards dementia (r=.17, p=.071), and care burden of our subjects did not show statistically significant correlations. Analysis of the correlation between care burden and each of the main variables found that self-esteem (r=-.28, p= .002) and social support (r=-.26, p=.004) show a negative correlation with participation in care burden, while dementia problematic behaviors (r=.26, p =.011) showed a positive correlation (Table 3) . In other words, as the level of self-esteem and social support became lower, the level of the care burden increased. On other hand, as the levels of dementia problematic behaviors became higher, the level of the care burden increased.
Factors influencing the Care Burden of the Nurses
This study conducted a hierarchical regression analysis based on the stress, appraisal, and coping model of Lazarus and Folkman [14] . The independent variables included in the regression model were dementia knowledge and attitude, self-esteem, dementia problematic behaviors, and social support. In the univariate analysis, type of work was analyzed using dummy variables. The possible presence of auto-correlation and multicollinearity for the regression model were assessed with the Durbin-Watson statistic (2.09), tolerance (.87~.98), and variance inflation factor (1.01~1. 14) , confirming that the basic requirements of re- gression analysis were satisfied. The results of the hierarchical regression analysis indicated that the first step-regression model was statistically significant (F=6.61, p<.001) in terms of nurse factors and patient factors, and the explanatory power of the first step model was 24%. Statistically significant characteristics included self-esteem (β=-.28, p =.004), dementia problematic behaviors (β=.25, p=.009), and day shift (β=.34, p < .001). The second step-regression model showed the addition of social support as a factor, and the fit of the regression model was statistically significant (F=6.65, p <.001). Significant factors in the second step-regression model were, in order, self-esteem (β=-.23, p=.015), dementia problematic behaviors (β=.24, p <.010), day shift (β=.33, p < .001), and social support (β=-.19, p=.038); the explanatory power of the final model was 28%.
DISCUSSION
This study attempted to identify the factors affecting the care burden of nurses caring for elderly patients with de-mentia based on the stress, appraisal, and coping theory of Lazarus and Folkman [14] .
The average care burden score among our subjects was 31.16±6.62 out of 64 points. This is higher than the average score of 27.6 for the burden in professionals who work with patients with Alzheimer's disease measured using the same tool [23] , and the average score of 24.3 in Song et al. [5] , which measured the burden of caregivers working in nursing homes. In our study, 64.6% of the subjects were working in geriatric hospitals treating patients with severe dementia accompanied by medical or surgical diseases. This suggests that as the number of nurses caring for patients at geriatric hospitals with greater severity increases, so will the rates of caregiver burden.
We found that the factor most strongly influencing the burden of care for nurses caring for dementia patients was working day shifts, which was found to be more burdensome than rotating shifts. This is in line with the findings that nurses who work daytime work shifts are more burdened as they typically engage in bathing and caring for patients as well as administrative work and updating evaluation charts during the daytime [24] . The results suggest that the care burden of nurses working day shifts was high because the burden of day shift workers was higher than that of rotating or night shift workers. Therefore, the higher levels of care burden for day shift workers may mean that an assertive institutional support focused on day shift workers is necessary.
Dementia problematic behaviors were found to be the second most important factor influencing care burden. For the caregivers of dementia patients, the most painful experiences were those related to the behavioral and psychological symptoms of dementia (BPSD), which include aggression, wandering, and inappropriate sexual behaviors [5] . One study conducted in Korea found that BPSD constitutes a factor reducing the quality of life for families who care for dementia patients, as well as a factor that reduces the motivation to work among medical staff [25] . In the study by Kim and Lee [26] , which analyzed interviews of nurses' experiences of caring for terminal-stage dementia patients, nurses indicated work-related pressure from the problematic behaviors of dementia patients. While some nurses care for the elderly with dementia based on their responsibility as nurses and understand that such activities were symptoms of dementia, it is necessary to provide knowledge of BPSD and encourage a positive attitude among these nurses through ongoing education.
The third factor that influenced the burden of care was self-esteem. Self-esteem can provide incentives to initiate change in the behavior of nurses, and can also positively influence nurses' nursing activities. These findings are consistent with studies showing that self-esteem affects nurses' burden [27] , as well as results indicating that nurses with higher perceived self-esteem experience lower levels of psychological burnout [10] .
The fourth factor that influenced the care burden of nurses caring for patients with dementia was social support. Caregivers of dementia patients experience psychological depression and pain almost ten times as great as that of caregivers of general patients [28] . Cooke et al. [12] indicated that social support programs such as emotional support, phone counselling, and educational psychological support reduced the burden of caregivers, as well as showing that the application of social support programs for dementia caregivers led to reductions of care burden and tension and increased quality of life over time [29] . Accordingly, social support is an important determinant in managing the burden of care for nurses providing care services to elderly patients with dementia. Therefore, to minimize the care burden of nurses dealing with elderly dementia patients, an administrative system that promotes social support may be necessary.
In this study, among the individual factors related to nurses, dementia knowledge and attitude had no significant influences on care burden. The studies by Sung et al. [9] and Hwang and Jang [30] of nursing staff and geriatric nursing home workers indicated a significant correlation between knowledge and attitude toward dementia. However, these findings were inconsistent with the findings of this study, perhaps because in our study the subjects had a high level of knowledge of dementia (83.9% correct answers) and positive scores on attitude toward dementia.
This study has limited generalizability, as the participants were selected from two hospitals and one nursing home in Gyeonggi-do using convenience sampling. Among the 150 participants of this study, 23 dropped out. We visited each institution to distribute the surveys and ensure that the results of the surveys could be received by mail. Among the collected responses, 15 participants indicated that they did not want to reply and 8 only agreed to participate in, but failed to complete the survey. Inferences regarding the no-response rates led us to believe that the survey construction of this study, which beginning by measuring the knowledge of dementia, may have burdened the participants. Since the Cronbach's ⍺ value for the scale measuring knowledge of dementia was low at .68, this must be taken into consideration in future surveys. Even though social support was included as appraisal factors, it was difficult to explain it. Therefore, there was a limitation to reflect the stress, appraisal and coping theory of Lazarus and Folkman [14] .
Nevertheless, this study has identified factors of the care burden of nurses caring for elderly patients with dementia and provides information for practical nursing interventions as well as showing the importance of support based on the type of work.
CONCLUSION
This study found that the level of care burden on nurses caring for elderly patients with dementia was high and was affected by day shifts, dementia problematic behaviors, self-esteem, and social support. Thus, we found that work environment improvements that consider the work support systems and environments of nurses working during the daytime, intervention programs that include ongoing education on BPSD, and self-esteem and social support were critical factors in reducing the care burden of nurses. Based on our findings, the following recommen-dations are warranted: 1) An active institutional support system must be developed for daytime nurses looking after elderly patients with dementia. 2) To reduce the burden of care, education on the behavioral problems associated with dementia must be provided. 3) It is necessary to conduct an experimental study to develop an intervention program for nurses.
